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ALLOCATING LIMIT TO ALLOWABLE established over the first path . Determining , based on com 
END - TO - END LATENCY VARIATION BASED paring the estimated end - to - end latency variation with the 

ON DESTINATION CAPABILITY limit , a determination that the estimated end - to - end latency 
variation exceeds the limit . And rejecting the request , based 

BACKGROUND on the determination . 5 

Many packet switching networks are utilized for delivery BRIEF DESCRIPTION OF THE DRAWINGS 
of streaming media content , such as video , audio , voice and 
computer animation . The streaming media content is deliv The embodiments are herein described , by way of 
ered over the network from source nodes , which provide the 10 example only , with reference to the accompanying drawings . 
media content , to destination nodes , by which the users In the drawings : 
consume the media content . The source nodes can be set - top FIG . 1 illustrates one example of a network , which 
boxes , media streamers , video game consoles , personal facilitates transmission of streaming sessions between end 
computers , smartphones , etc. , and the destination nodes can points coupled to the network ; 
be television sets , computer displays , audio systems , smart- 15 FIG . 2 illustrates one embodiment of a network , which 
phones , etc. admits new streaming sessions while maintaining latency 

In addition to the end - nodes , such as the source nodes and variations of existing streaming sessions ; 
the destination nodes , packet switching networks usually FIG . 3 illustrates one embodiment of calculating local 
further include intermediate nodes ( e.g. , switches ) and com latency variation of a streaming session at an output port of 
munication links over which the packets are transmitted 20 a switch , in presence of another streaming session passing 
between the nodes . A session of streaming media content is through the same output port of the switch ; 
usually delivered , from the source node to the destination FIG . 4 illustrates one embodiment of a network , which 
node , over a given path ( route ) that is usually selected when admits streaming sessions in a distributed manner ; 
the session is established . The path includes elements such FIG . 5 illustrates one embodiment of a method for admit 
as the switches and the communication links . 25 ting new streaming sessions while preventing latency varia 

Streaming media content is usually sensitive to jitter , also tions of existing sessions from exceeding their respective 
referred to as latency variation . Therefore , there is a need to limits ; 
maintain the latency variation of a streaming session from FIG . 6 illustrates one embodiment of a network , which 
exceeding a certain limit . admits streaming sessions based on capabilities of their 

30 destinations ; 
BRIEF SUMMARY FIG . 7 illustrates one embodiment of a method for estab 

lishing new streaming sessions , based on capabilities of their 
In one embodime a network configured to admit destinations ; 

streaming sessions based on capabilities of their destinations FIG . 8 illustrates one embodiment of a network , which 
comprises an admission controller , a latency variation allo- 35 indicates vulnerability of existing streaming sessions to new 
cator , and a latency variation calculator . The admission streaming sessions ; 
controller is configured to receive a request to establish a FIG . 9 illustrates one embodiment of a method for indi 
new streaming session over a new path , in presence of an cating vulnerability of existing streaming sessions to addi 
existing streaming session ; wherein the existing streaming tional latency variations due to new streaming sessions ; 
session is established over an existing path , and the new path 40 FIG . 10 illustrates one embodiment of network calculat 
and the existing path pass through an output port of a switch . ing latency variations in a distributed manner ; 
The latency variation allocator is configured to : receive FIG . 11 illustrates one embodiment of a method for 
capabilities of a destination of the new streaming session , calculating latency variations in a distributed manner ; 
and allocate a limit for a first allowable end - to - end latency FIG . 12 illustrates one embodiment of a network calcu 
variation of the new streaming session based on the capa- 45 lating local latency variations in an incremental manner ; 
bilities . The latency variation calculator is configured to FIG . 13 illustrates one embodiment of a method for 
estimate , before the new streaming session is established , an calculating local latency variations in an incremental man 
estimated end - to - end latency variation of the new streaming ner ; 
session , supposing the new streaming session is established FIG . 14 illustrates one embodiment of a network , which 
over the new path . The admission controller is further 50 admits streaming sessions while controlling capacities of the 
configured to : determine , by comparing the estimated end links ; and 
to - end latency variation with the limit , a determination that FIG . 15 illustrates one embodiment of a method for 
the estimated end - to - end latency variation exceeds the limit , admitting streaming sessions while controlling capacities of 
and reject the request based on the determination . the links . 

In a further embodiment , a method for establishing new 55 
streaming sessions based on capabilities of their destinations DETAILED DESCRIPTION 
comprises the following steps : receiving a request to estab 
lish a new streaming session over a new path , in presence of FIG . 1 illustrates one example of a network 100 , which 
an existing streaming session ; wherein the existing stream facilitates transmission of streaming sessions between end 
ing session is established over an existing path , and the new 60 points coupled to the network . The streaming sessions are 
path and the existing path pass through an output port of a transmitted from source end - nodes , which are the sources of 
switch . Receiving capabilities of a destination of the new the streaming sessions , to destination end - nodes , which are 
streaming session . Allocating for the new streaming session the destinations of the streaming sessions . Streaming ses 
a limit for an allowable end - to - end latency variation thereof , sions may also be referred to herein as sessions . The network 
based on the capabilities . Estimating , before the new stream- 65 comprises switches , which comprise input - ports , and output 
ing session is established , an estimated end - to - end latency ports . The network further comprises links , which facilitate 
variation of the new streaming session , supposing it is communication between the switches , and between the 
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switches and the end - nodes . A link may facilitate commu terminates at destination 210x ; and the new path starts at 
nication from a source end - node to an input port of a switch , source 206n , is passing through switches 208e , 2086 , 208c , 
from an output port of a switch to an input port of another and 208f , and terminates at destination 210n . As illustrated 
switch , or from an output port of a switch to a destination in FIG . 2 , both the existing path and the new path are passing 
end - node . 5 through the same output port 212b of the switch 2086. The 
A session is established over a path starting at the source existing session is associated with a limit for its end - to - end 

of the session , passing through one or more switches , and latency variation , and network 200 admits the new session 
terminating at the destination of the session . For example , a only if the admission of the new session is expected not to 
first session is established from a first source 102a to a first increase the end - to - end latency variation of the existing 
destination 104a over a first path traveling through the 10 session above its limit . 
switches 106a , 106b , 106c , and 106d ; and second session is Network 200 further comprises a latency variation calcu 
established from a second source 102b to a second destina lator 214. The latency variation calculator estimates , before 
tion 104b over a second path traveling through the second the new session is established , an estimated end - to - end 
switches 106 , 106 , 106c , and 106f . latency variation of the existing session , supposing the new 
A session comprises sequence of data units , which may be 15 session is established over the new path . In other words , the 

referred to as packets . The packets may be generated at the latency variation calculator estimates , before the new ses 
source , and delivered over the path to the destination . In one sion is established , the new end - to - end latency variation that 
example , the time difference between the moment when the the existing session will encounter after the new session is 
end of a given packet is generated at the source , and the established . Thereby , the latency variation calculator enables 
moment when the end of the given packet is transmitted by 20 the network to determine , before the new session is estab 
an output port , is referred to as the local latency of the given lished , whether the new session is expected to cause the 
packet at the output port ; and the difference between the end - to - end latency variation of the existing session to 
maximum and minimum local latencies of packets of the exceed its limit , and to decide , based on this determination , 
given session at the output port is referred to as the local whether to admit or reject the new session . 
latency variation of the given session at the output port . 25 The admission controller 202 compares the estimated 
Similarly , in one example , the time difference between the end - to - end latency variation of the existing session with its 
moment when the end of a given packet is generated at the limit . If the admission controller determines that the esti 
source , and the moment when the end of the given packet is mated end - to - end latency variation exceeds the limit , it 
received by the destination , is referred to as the end - to - end rejects the request , and the new session is not established ; 
latency of the packet ; and the difference between the maxi- 30 otherwise , it admits the session . 
mum and minimum end - to - end latencies of packets of the In one embodiment , admission control of a new session 
session is referred to as the end - to - end latency variation of over a new path is performed sequentially . At each switch 
the session . over the new path , the admission controller identifies the 

In one example , two or more sessions enter a switch locally affected existing sessions , i.e. , the existing session 
through two or more different input ports and exit from the 35 whose paths are passing through the same output port of the 
switch at the same output port . In such cases , a packet of a switch as the path of the new session . For each locally 
first session may be delayed at the output port while one or affected existing session , the latency variation calculator 
more packets of one or more other sessions are transmitted estimates the end - to - end latency variation of the locally 
through the output port . This delay may be referred to as a affected existing session , supposing the new session is 
switching delay , or as a scheduling delay . In one example , 40 established over the new path . The estimated end - to - end 
different packets of the first session may be subject to latency variations are compared by the admission controller 
different scheduling delays , and the local latency variation of with their respective limits . If one of the limits is exceeded , 
the first session may be caused by the difference between the the new session is rejected ; and if no limit is exceeded , the 
minimum scheduling delay and the maximum switching new session is provisionally admitted with respect to the 
delay . 45 switch , and the request is further evaluated with respect to 

FIG . 2 illustrates one embodiment of a network 200 , the next switch over the new path . Eventually , if the request 
which admits new streaming sessions while maintaining reaches the last switch over the path ( which is the switch 
latency variations of existing streaming sessions . Network coupled to the destination of the new session ) without being 
200 may be the network 100 in FIG . 1 , or any other suitable rejected , the new session is admitted . 
network . Sessions established over the network 200 are 50 In one example , the admission controller receives a 
associated with respective limits for their end - to - end latency request to establish a new session over the new path , in 
variations , and the network maintains the end - to - end latency presence of an existing session already established over an 
variations of the sessions within those limits . As explained existing path , where both the new path and the existing path 
further below , with reference to FIG . 6 , the limits for the are passing through an output port 212b of the switch 208b . 
end - to - end latency variation may be allocated based on the 55 After the request is provisionally admitted in respect to 
capabilities of the respective destinations . The network 200 switch 208e , which is the first switch of the new path , the 
may maintain the end - to - end latency variations of the ses request is evaluated with respect to the switch 208b , which 
sions within their limits by rejecting new sessions whose is the next switch over the new path . The admission con 
latency variations are expected to exceed their limits , and / or troller identifies the existing session to be a locally affected 
by rejecting new sessions that are expected to cause latency 60 session with respect to switch 208b . Following this identi 
variations of existing sessions to exceed their limits . fication , the latency variation calculator estimates the end 

Network 200 comprises an admission controller 202. The to - end latency variation of the existing session , supposing 
admission controller is configured to receive a request to the new session is established over the new path , and the 
establish a new session over a new path , in presence of an admission controller compares the estimated end - to - end 
existing session , which is already established over an exist- 65 latency variation with its limit . If the admission controller 
ing path . The existing path starts at the source 206x , is determines that the estimated end - to - end latency variation 
passing through switches 208a , 2086 , 208c , and 208d , and exceeds its limit , it rejects the request ; otherwise , it provi 
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sionally admits the request , and forwards the request to be supposing the new session is established over the new path ; 
evaluated with respect to switch 208c , which is the next the latency variation calculator calculates the additional 
switch of the new path . If the request eventually reaches local latency variation of the existing session at the output 
switch 208f , which is coupled to the destination 210n of the port , supposing the new session is established over the new 
new session , the admission controller identifies that the 5 path , based on a difference between the predicted local 
second request was not previously rejected , and admits the latency variation , supposing the new session is established 
second request . over the new path , and a current local latency variation of the 

In one embodiment , the latency variation calculator esti existing session at the output port , before the new session is 
mates the end - to - end latency variation of the existing ses established ; and the latency variation calculator estimates 
sion , supposing the new session is established over the new 10 the end - to - end latency variation of the existing session based 
path , as follows : the latency variation calculator predicts the on the additional latency variation , and on the current 
local latency variation of the existing session at the output end - to - end latency variation of the existing session ( for 
port 212b , supposing the new session is established over the example by adding the additional local latency variation to 
new path , and then estimates the end - to - end latency varia the current end - to - end to end latency variation ) . In a dis 
tion of the existing session , based on the predicted local 15 tributed embodiment , such as the embodiment described 
latency variation . with reference to FIG . 4 , the local latency variation calcu 

In one embodiment , the local latency variation estimates lator associated with a given switch may maintain the 
the end - to - end latency variation of the existing session by current value of the end - to - end latency variation of the 
sequentially predicting the local latency variations of the existing session , which is passing through the given switch , 
existing session at the output ports of the following switches 20 in order to facilitate the estimation of the new end - to - end 
of the existing path . latency variation of an existing session , supposing the new 

In one example , the latency variation calculator predicts session is established , by adding the additional local latency 
the local latency variation of the existing session at the variation to the current end - to - end latency variation of the 
output port 212b ; predicts the local latency variation of the existing session . 
existing session at the next output port 212c , based on the 25 In one example , the admission controller receives a 
predicted local latency variation at the output port 212b ; and request to establish a new session over a new path , in 
estimates the estimated end - to - end latency variation of the presence of first and second existing sessions which are 
existing session based on the predicted local latency varia associated with first and second limits for their end - to - end 
tion at the next output port 212c . In one example , the local latency variations , and which are established over first and 
latency variation further predicts the local latency variation 30 second existing paths , respectively . The new path and the 
of the existing session at the output port 212d of the switch two existing paths share two common output ports . The first 
208d , based on the predicted local latency variation at the existing path and the new path are passing through a first 
output port 212c . Since switch 208d is coupled the output port of a first switch , and the second existing path and 
destination 210x of the existing session , the estimated end the new path are passing through a second output port of a 
to - end latency variation may be taken to be equal to the 35 second switch . The latency variation calculator estimates , 
predicted local latency variation of the existing session at before the second new session is established , first and 
output port 212d . second end - to - end latency variations of the first and second 

In some cases , simplified estimations of the end - to - end existing sessions , respectively , supposing the second new 
latency variation of the existing session may be utilized , as session is established over the new path . The admission 
described below . 40 controller compares the first and second estimated end - to 

It is noted that in the worst case , the latency variation of end latency variations with their limits . If the admission 
a session accumulates over the path of the session . In other controller determines that at least one of the estimated 
words , the local latency variation of a given session at a end - to - end latency variations exceeds its limits , it rejects the 
given output port of a given switch may , in some cases , be request to establish the new session ; otherwise , it admits the 
a sum of the local latency variation of the given session at 45 request to establish the new session . 
an output port of a previous switch , plus an additional In one example , the admission controller receives a 
latency variation introduced at the given output port . The request to establish a new session over a new path , and the 
end - to - end latency variation of a given session is the local new session is associated with a limit for its end - to - end 
latency variation of the last output port ( the output port latency variation . The latency variation calculator predicts , 
coupled to the destination of the session ) . Therefore , in one 50 before the second new session is established , the end - to - end 
embodiment , the latency variation calculator utilizes the latency variation of the new session , supposing the new 
predicted local latency variation as a lower bound for the session is established over the new path . The admission 
estimated end - to - end latency variation . In other words , if the controller compares the predicted end - to - end latency varia 
predicted local latency variation of the existing session at a tion of the new session with its limit . If the admission 
given output port exceeds the limit associated with the 55 controller determines that the predicted end - to - end latency 
existing session , the new session is rejected , based on a variation exceeds its limit , it rejects the request to establish 
worst - case assumption that the end - to - end latency variation the new session ; otherwise , it admits the request to establish 
of the existing session will also exceed the limit . the new session . 

It is further noted that the local latency variation at a given In one example , latency variation is caused by variations 
output port may be lower than the end - to - end latency 60 of the scheduling delay , which is the delay from the moment 
variation , because latency variation might be accumulated a packet arrives , until the moment the packet is scheduled 
over the next output ports of the path . Therefore , in one for transmission . 
embodiment , the latency variation calculator estimates the In one example , all sessions are scheduled according to 
end - to - end latency variation of the existing session , suppos the same priority , and packets are scheduled according to 
ing the new session is established over the new path , as 65 their order of arrival . In this example , the scheduling delay 
follows : the latency variation calculator predicts the local is determined by the size of the backlog at the output port 
latency variation of the existing session at the output port , when the packet arrives ( i.e. the sum of lengths of all packets 
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waiting for scheduling when the packet arrives ) , divided by scheduling delay caused by sessions with lower priority may 
the capacity of the link . When bursts of packets of plurality be calculated as the maximum burst size of those sessions , 
of sessions arrive concurrently , the largest backlog occurs divided by the link capacity . 
when the last packet of all bursts arrives , and this backlog Returning to FIG . 2 : In one embodiment , the latency 
may be calculated as the sum of the lengths of all the bursts , 5 variation calculator 214 may comprise a central latency 
minus the length of the longest burst . Therefore , the maxi variation calculator comprised in a single node of the 
mum scheduling delay may be calculated by summing of the network , which may be a switch , or another node . 
burst sizes of all the sessions , subtracting the burst size of the example , the central latency variation calculator may be 
longest session , and then dividing the result by the capacity comprised in a central controller of the network . 
of the link . The minimum scheduling delay can be consid In one embodiment , the central latency variation calcu 

lator maintains a central database comprising parameters of ered zero ( referring to a case when no packets are waiting to the existing sessions . When a request to establish a new be scheduled ) . Therefore , the local latency variation may session is received , the central latency variation receives calculated by calculating the sum of the burst sizes of all the parameters of the new session , and identifies the affected sessions , subtracting the longest burst size , and dividing the 15 existing sessions , i.e. , the existing sessions whose end - to 
result by the capacity of the link . end latency variation might be affected by the admission of 
FIG . 3 illustrates one embodiment of calculating local the new session . The central latency variation then estimates 

latency variation of a streaming session at an output port of the end - to - end latency variation of the affected sessions 
a switch , in presence of another streaming session passing based on the parameters of the new session and the existing 
through the same output port of the switch . First and second 20 session . 
sessions exit from first and second switches 302a and 302b In one embodiment , the admission controller comprises 
via first and second output ports 304a and 304b , travel over plurality of admission controlling processors , which are 
first and second links 306a and 306b , and enter a third switch incorporated in plurality of nodes , for example in plurality 
302c via first and second input ports 308a and 308b , of switches ; and each one of the admission controlling 
respectively . The first and second sessions further exit from 25 processors is able to perform the central calculations . In one 
the third switch 302c via a third output ports 304c , travel embodiment , one admission controller processor is selected 
over a third link 306c , and enter a fourth switch 302d . In one to be the central controller , and the others remain in standby . 
embodiment , the latency variation calculator receives first In another embodiment , all controllers perform the same 
and second maximum burst sizes 310a and 310b of the first calculations in parallel . 
and second session at the first and second input ports , and 30 FIG . 4 illustrates one embodiment of a network 400 , 
calculates the local latency variation 312c of the first session which admits streaming sessions in a distributed manner . 
at the third output port 304c , based on the first and second The network 400 may be one example of the network 200 of 
maximum burst sizes 310a and 310b . FIG . 2. In the network 400 , the admission controller and the 

In one embodiment , the latency variation calculator latency variation calculator comprise a local admission 
receives first and second local latency variations 312a and 35 controller and a local latency variation calculator , respec 
312b of the first and second sessions at the first and second tively , associated with each switch . The local admission 
output ports 304a and 304b of the first and second switches controller and a local latency variation calculator associated 
302a and 302b , respectively . The latency variation calcula with a switch may be comprised within the switch , or reside 
tor calculates the first and second maximum burst sizes 310a at a close proximity to the switch . 
and 310b of the first and second session at the first and 40 In the example illustrated in FIG . 4 , the admission con 
second input ports , and calculates the local latency variation troller comprises local admission controllers 402a to 402d 
312c of the first session at the third output port 304c , based associated with switches 404a to 404d , respectively ; and the 
on the first and second maximum burst sizes . latency variation calculator comprise local latency variation 

In one embodiment , the latency variation calculator cal calculators 406a to 406d , associated with the same switches . 
culates the maximum burst size 310a by multiplying the 45 A request is received to establish a new session over a new 
latency variation 312a by the capacity of the link 306a , and path , in presence of an existing session already established 
adding the maximum burst size of the first session at its over an existing path . The new path is passing through 

switches 402a , 402b , 402c , and 402d ; the existing path is 
In one example , sessions are scheduled at different pri passing through switches 402e , 402b , 402c , and 402f , and 

orities , when a packet belonging to a given session with a 50 both paths are passing through an output port 410b of the 
higher priority is scheduled before any other packet belong switch 404b . The request is provisionally admitted by the 
ing to a session with a lower priority , regardless of their local admission controller 402a , and then forwarded to 
order of arrival , and packets belonging to sessions with the switch 404b . The local admission controller 402b receives 
same priority are scheduled according to their order of the request ; and the local latency variation calculator 406b 
arrival . In this example , the scheduling delay of a session 55 estimates the end - to - end latency variation of the existing 
with a given priority may be calculated as the sum of the session , supposing the new session is established over the 
scheduling delay caused by all sessions with higher priori new path . The local admission controller 402b compares the 
ties , the scheduling delay caused by the all sessions with the estimated end - to - end latency variation with its respective 
same priority , and the scheduling delay caused by all ses limit . If the local admission controller 402b determines that 
sions of lower scheduling delay . The maximum scheduling 60 the estimated end - to - end latency variation exceeds the limit , 
delay caused by the sessions of higher priority may be it rejects the request ; otherwise , it provisionally admits the 
calculated as the sum of the maximum bursts sizes of those request , and forwards it to the switch 404c . If the request 
sessions , divided by the capacity of the link . The maximum eventually reaches switch 404d , which is coupled to the 
scheduling delay caused by the sessions of the same priority destination 412n of the new session , the local admission 
may be calculated as explained above . In preemptive cases , 65 controller 402d receives the request , inspects it , determines 
the scheduling delay caused by packets with lower priority that the second request was not previously rejected , and 
may be considered zero ; and in non - preemptive cases , the admits the second request . 

source . 
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FIG . 5 illustrates one embodiment of a method for admit the output port , supposing the new session is established 
ting new streaming sessions while preventing latency varia over the new path ; calculating the additional local latency 
tions of existing sessions from exceeding their respective variation of the existing session at the output port , supposing 
limits . The method may be performed by the network 200 of the new session is established over the new path , based on 
FIG . 2 , by the network 400 of FIG . 4 , or by another suitable 5 a difference between the predicted local latency variation , 
network . The method includes at least the following steps : supposing the new session is established over the new path , 

In step 502 , receiving a request to establish a new session and a current local latency variation of the existing session 
over a new path , in presence of an existing session , which is at the output port , before the new session is established ; and 
established over an existing path . The new path and the estimating the end - to - end latency variation of the existing 
existing path are passing through an output port of a switch , 10 session based on the additional latency variation , and on the 
and the existing session is associated with a limit for its current end - to - end latency variation of the existing session 
end - to - end latency variation . ( for example by adding the additional local latency variation 

In step 504 , estimating , before the new session is estab to the current end - to - end to end latency variation ) . 
lished , an estimated end - to - end latency variation of the In one example , the method further comprises : 
existing session , supposing the new session is established 15 Receiving a request to establish a new session over a new 
over the new path . path , in presence of first and second existing sessions , which 

In step 506 , comparing the estimated end - to - end latency are associated with first and second limits for their end - to 
variation with the limit . end latency variations , and which are established over first 

In step 508 , determining whether the estimated end - to and second existing paths , respectively . The new path and 
end latency variation exceeds the limit . 20 the two existing paths share two common output ports . The 

In step 510 , if the estimated end - to - end latency variation first existing path and the new path are passing through a 
exceeds the limit , rejecting the request . first output port of a first switch , and the second existing path 
And in step 512 , if the estimated end - to - end latency and the new path are passing through a second output port 

variation does not exceed the limit , admitting the request . of a second switch . 
In one embodiment , admission control of a new session 25 Estimating , before the second new session is established , 

over a new path is performed sequentially , as explained with first and second end - to - end latency variations of the first and 
reference to FIG . 2 above . In one example , the method second existing sessions , respectively , supposing the second 
comprises : receiving a request to establish a new session new session is established over the new path . 
over the new path , in presence of an existing session already Comparing the first and second estimated end - to - end 
established over an existing path , where both the new path 30 latency variations with their limits . 
and the existing path are passing through a given output port Determining whether at least one of the estimated end 
of a given switch ; estimating , with respect to the given to - end latency variations exceeds its limits . 
switch , the end - to - end latency variation of the existing If at least one of the estimated end - to - end latency varia 
session , supposing the new session is established over the tions exceeds its limits , rejecting the request to establish the 
new path ; comparing the estimated end - to - end latency varia- 35 new session , and otherwise admitting the request . 
tion of the existing session with its limit ; determining In one example , the method further comprises : 
whether the estimated end - to - end latency variation of the Receiving a request to establish a new session over a new 
existing session exceed its limit ; if the estimated end - to - end path . The new session is associated with a limit for its 
latency variation of the existing session exceed its limit , end - to - end latency variation . 
rejecting the request to establish the new session ; and 40 Predicting , before the second new session is established , 
otherwise provisionally admitting the second request with the end - to - end latency variation of the new session , suppos 
respect to the given switch , and forwarding the provisionally ing the new session is established over the new path . 
admitted request to be further evaluated with respect to the Comparing the predicted end - to - end latency variation of 
next switch , whose input port is coupled to the given output the new session with its limit . 
port of the given switch . Determining whether the predicted end - to - end latency 

In some cases , the method further comprises : identifying , variation exceeds its limit . 
at the last switch ( the switch coupled to a destination of the If the predicted end - to - end latency variation exceeds its 
new session ) that the request has not been rejected , and limit , rejecting the request to establish the new session , and 
admitting the second request . otherwise admitting the request . 

In one embodiment , the method further comprises pre- 50 In one example , first and second sessions exit from first 
dicting the local latency variation of the existing session at and second switches via first and second output ports , travel 
the output port , supposing the new session is established over first and second links , and enter a third switch via first 
over the new path , and estimating the end - to - end latency and second input ports , respectively ; and the first and second 
variation of the existing session based on the predicted local sessions further exit from the third switch via a third output 
latency variation . 55 port , travel over a third link , and enter a fourth switch . In one 

In one embodiment , the method further comprises pre embodiment , the method further comprises receiving first 
dicting the local latency variation of the existing session at and second maximum burst sizes of the first and second 
a given output port of a given switch ; and predicting the session at the first and second input ports , and calculating the 
local variation of the existing session at the next output port local latency variation of the first session at the third output 
of the next switch over the path of the existing session , based 60 port , based on the first and second maximum burst sizes . 
on the predicted local latency variation at the given output In one embodiment , the method further comprises calcu 
port . lating the first maximum burst size by multiplying the first 

In one embodiment , the predicted local latency variation latency variation by the capacity of the first link , and adding 
is utilized as a lower bound for the estimated end - to - end the maximum burst size of the first session at its source . 
latency variation . FIG . 6 illustrates one embodiment of a network 600 , 

In one embodiment , the method further comprises : pre which admits streaming sessions based on capabilities of 
dicting the local latency variation of the existing session at their destinations . Network 600 may be the network 200 in 

45 
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FIG . 2 , or any other suitable network . Sessions established of the destination . In one example , the limit may have been 
over the network 200 are associated with respective limits allocated when the existing session has been admitted . The 
for their end - to - end latency variations , and the network admission controller receives a request to establish a new 
maintains the end - to - end latency variations of the sessions session over the new path , in presence of the existing 
within their limits by rejecting requests to establish new 5 session , which is established over the existing path . The 
sessions whose end - to - end latency variations are expected to latency variation calculator estimates , before the new ses 
exceed their limits . The network may further reject requests sion is established , the end - to - end latency variation of the 
to establish new sessions , which are expected to cause the existing session , supposing the new session is established 
end - to - end latency variations of existing sessions to exceed over the new path . The admission controller compares the 
their limits . 10 estimated end - to - end latency variation of the existing ses 

The limit of the end - to - end latency variation of a given sion with its limit . If the admission controller determines 
session is determined based on the capability of the desti that the estimated end - to - end latency variation of the exist 
nation of the given session to handle latency variations . For ing session exceeds its limit , it rejects the request to establish 
example , in order to compensate for the end - to - end latency the new session ; otherwise , it admits the request to establish 
variation of a given session , the destination may allocate a 15 the new session . 
“ jitter buffer ” whose size is determined based on the In one example , the latency variation allocator receives 
throughput at the source , and on the end - to - end latency the capabilities of first and second destinations of first and 
variation at the destination . Therefore , the limit of the second existing sessions , and allocates for the first and 
end - to - end latency variation may be determined based on second existing sessions first and second limits for their 
the buffer size available at the destination . 20 end - to - end latency variations , based on the capabilities of 
Network 600 comprises an admission controller 602. The their destinations . The admission controller receives a 

admission controller is configured to receive a request to request to establish a new session over a new path , in 
establish a new session over a new path , in presence of an presence of the first and second existing sessions , which are 
existing session , which is already established over an exist established over first and second existing paths . The latency 
ing path . The existing path starts at the source 606x , is 25 variation calculator estimates , before the new session is 
passing through switches 608a , 6086 , 608c , and 608d , and established , the end - to - end latency variations of the first and 
terminates at destination 610x ; and the new path starts at second existing sessions , supposing the new session is 
source 606n , is passing through switches 608e , 6086 , 6080 , established over the new path . The admission controller 
and 608f , and terminates at destination 610n . Both the compares the estimated end - to - end latency variations of the 
existing path and the new path are passing through the same 30 first and second existing sessions with their limits . If the 
output port 612b of the switch 608b . In some embodiments , admission controller determines that at least one of the 
the new session and / or the existing session may be HDBa estimated end - to - end latency variations exceeds its limit , it 
seT sessions . rejects the request to establish the new session ; otherwise , it 
Network 600 further comprises a latency variation allo admits the request to establish the new session . 

cator 614. The latency variation allocator receives the capa- 35 In one example , first and second sessions are exit from 
bilities of the destination 610n of the new session , and first and second switches via first and second output ports , 
allocates a limit for the end - to - end latency variation of the travel over first and second links , and enter a third switch via 
new session , based on the capabilities of the destination first and second input ports , respectively . The first and 
610n . In one embodiment , the capabilities of the destination second sessions further exit from the third switch via a third 
may comprise the size of the buffer which the destination is 40 output port , travel over a third link , and enter a fourth switch . 
able to allocate in order to compensate for the end - to - end In one embodiment , the latency variation calculator receives 
latency variation . the first and second maximum burst sizes of the first and 

Network 600 further comprises a latency variation calcu second session at the first and second input ports , and 
lator 616. The latency variation calculator estimates , before calculates the local latency variation of the first session at the 
the new session is established , an estimated end - to - end 45 third output port , based on the first and second maximum 
latency variation of the new session , supposing the new burst sizes . 
session is established over the new path . In one embodiment , the latency variation calculator 
The admission controller 602 compares the estimated receives first and second local latency variations of the first 

end - to - end latency variation of the new session with its and second sessions at the first and second output ports of 
limit . If the admission controller determines that the esti- 50 the first and second switches , respectively . The latency 
mated end - to - end latency variation exceeds the limit , it variation calculator calculates the first and second maximum 
rejects the request to establish the new session ; otherwise , it burst sizes of the first and second session at the first and 
admits the request to establish the new session . second input ports , and calculates the local latency variation 

In one embodiment , the latency variation allocator is of the first session at the third output port , based on the first 
implemented in a distributed manner . The distributed 55 and second maximum burst sizes . 
latency variation allocator comprises local latency variation FIG . 7 illustrates one embodiment of a method for estab 
allocators , which are associated with the switches coupled to lishing new streaming sessions based on capabilities of their 
the destinations , so that latency variation allocation based on destinations . The method may be performed by network 600 
the capability of a given destination is performed by the of FIG . 6 , or by any other suitable device . The method 
local latency variation allocator associated with the switch 60 includes at least the following steps : 
coupled to the given destination . Alternatively , the latency In step 702 , receiving a request to establish a new session 
variation allocator may be implemented in a centralized over a new path , in presence of an existing session . The 

existing session is established over an existing path , and the 
In one embodiment , the latency variation allocator new path and the existing path are passing through an output 

receives the capabilities of the destination 610x of the 65 port of a switch . 
existing session , and allocates for the existing session a limit In step 704 , receiving the capabilities of a destination of 
for its end - to - end latency variation , based on the capabilities the new session . The new and / or existing sessions may be 

manner . 
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HDBaseT sessions . The capabilities of a destination may port , travel over a third link , and enter a fourth switch . In one 
comprise a buffer size of the destination . embodiment , the method further comprises receiving first 

In step 706 , allocating for the new session a limit for its and second maximum burst sizes of the first and second 
end - to - end latency variation , based on the capabilities of the session at the first and second input ports , and calculating the 
destination of the new session . 5 local latency variation of the first session at the third output 

In step 708 , estimating , before the new session is estab port , based on the first and second maximum burst sizes . 
lished , the end - to - end latency variation of the new session , In one embodiment , the method further comprises calcu 
supposing it is established over the first path . lating the first maximum burst size by multiplying the first 

In step 710 , comparing the estimated end - to - end latency latency variation by the capacity of the first link , and adding 
variation with its limit . 10 the maximum burst size of the first session at its source . 

In step 712 , determining whether the estimated end - to FIG . 8 illustrates one embodiment of a network 800 , 
end latency variation of the new session exceeds its limit . which indicates vulnerability of existing streaming sessions 

In step 714 , if the estimated end - to - end latency variation to new streaming sessions . The network maintains vulner 
of the new session exceeds its limit , rejecting the request . ability indicators and utilizes them to avoid admission of 
And in step 716 , if the estimated end - to - end latency 15 new sessions , which might cause the end - to - end latency 

variation of the new session does not exceeds its limit , variations of existing sessions to exceed limits . The network 
admitting the request . may be the network 200 of FIG . 2 , the network 400 of FIG . 

In one embodiment , the method further comprises : 4 , the network 600 of FIG . 6 , or other appropriate network . 
Receiving the capabilities of the destination of an existing The network 800 comprises a latency variation calculator 

session . The existing session is established over an existing 20 802 , a vulnerability calculator 804 , and an admission con 
path . troller 806. The latency variation calculator 802 estimates 

Allocating for the existing session a limit for its end - to the end - to - end latency variations of existing sessions estab 
end latency variation , based on the capabilities of the lished over the network . The vulnerability calculator 804 , 
destination of the existing session . In one example , the limit determines , based on the estimated end - to - end latency varia 
may have been allocated during the admission of the exist- 25 tion of the existing sessions , whether establishing a new 
ing session . session over a new path passing through a given output port 

Receiving a request to establish a new session over a new of a given switch is liable to increase the end - to - end latency 
path , in presence of the session . The new path and the variation of an existing session above it limit . Based on 
existing path are passing through the same output port of the those determinations , the vulnerability calculator maintains , 
same switch . 30 at each output port of each switch , a vulnerability indicator 

Estimating , before the new session is established , the associated with each session passing through the output port 
end - to - end latency variation of the existing session , suppos of the switch . The vulnerability indicator associated with a 
ing the new session is established over the new path . given session a given output port indicates whether 

Comparing the estimated end - to - end latency variation establishing a new session over a new path passing through 
with its limit . 35 the given output port is liable to increase the estimated 

Determining whether the estimated end - to - end latency end - to - end latency variation of the given session above its 
variation exceeds its limit . limit . The admission controller utilized the vulnerability 

If the estimated end - to - end latency variation exceeds its indicators to avoid admission of new sessions , which are 
limit , rejecting the request to establish the new session , and liable to cause the end - to - end latency variations of existing 
otherwise admitting the request . 40 sessions to exceed their limit . 

In one example , the method comprises : In one example , the existing sessions established over the 
Receiving the capabilities of the first and second desti network comprise first , second , and third existing sessions , 

nation of first and second existing session . starting at first , second , and third sources 808a , 808b , and 
Allocating for the first and existing session first and 808c , respectively , and terminating first , second , and third 

second limits for their end - to - end latency variations , based 45 destinations 810a , 810b , and 810c , respectively . The first 
on the capabilities of the first and second destinations of the and second existing sessions are passing through the first 
first and second existing sessions , respectively . output port 812a of the first switch 814a ; the second and 

Receiving a request to establish a new session over a new third existing sessions are passing through the second output 
path , in presence of the first and second existing sessions . port 812b of the second switch 814b ; and the third existing 

Estimating , before the new session is established , the first 50 session is passing through the third output port 812c of the 
and second end - to - end latency variations of the first and third switch 814c . The second existing session is passing 
second existing sessions , supposing the new session is through the second output port 812b before passing through 
established over the new path . the first output port 812a , and the third existing session is 

Comparing the estimated first and second end - to - end passing through the third output port 812c before passing 
latency variations of the first and second existing sessions 55 through the second output port 812b . 
with their limits . The vulnerability calculator 804 determines a threshold 

Determining whether at least one of the estimated first and for the end - to - end latency variation of the first existing 
second end - to - end latency variations exceeds its limit . session . The threshold is based on the limit associated with 

If at least one of the estimated first and second end - to - end the end - to - end latency variation of the first existing session , 
latency variations exceeds its limit , rejecting the request to 60 for example the limit of the end - to - end latency variation of 
establish the new session ; and otherwise admitting the the first existing session , minus a predetermined margin . 
request . The latency variation calculator estimates the end - to - end 

In one example , first and second sessions exit from first latency variation of a first existing session , and the vulner 
and second switches via first and second output ports , travel ability calculator compares the estimated end - to - end latency 
over first and second links , and enter a third switch via first 65 variation of the first existing session with its threshold . If the 
and second input ports , respectively ; and the first and second estimated end - to - end latency variation is higher than the 
sessions further exit from the third switch via a third output threshold , increasing the local - latency variation of the first 
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existing session at the first output port is liable to cause the given output port before passing through another output 
end - to - end latency variation of the first existing session to port , and the vulnerability level of another existing session 
exceed its limit . Therefore , if the estimated end - to - end at the other output port is set to the second level . Similarly , 
latency variation is higher than the threshold , the vulner in one embodiment , the vulnerability calculator may further 
ability calculator sets the vulnerability indicator of the first 5 set vulnerability indicators to a fourth level . The vulnerabil 
existing session at the first output port to a first level , ity calculator may set the vulnerability indicator of a given indicating that the first existing session is vulnerable to existing session at a given output port to a fourth level , since increasing its local latency variation at the first output port . the given existing session is passing through the given Furthermore , since the second existing session is passing output port before passing through another output port , and 
through the second output port before passing through the 10 the vulnerability level of another existing session at the other first output port , increasing the local latency variation of the 
second existing session at the second output port is liable to output port is set to the third level . 
increase the maximum burst size of the second existing In one example , the admission controller may reject a 
session at the first switch , thereby increasing the local request to establish a new session passing through the given 
latency variation of the first existing session at the first 15 output port , based on the third level of the vulnerability 
output port . Consequently , increasing the local latency varia indicator . In one example , the admission controller may 
tion of the second existing session at the second output port reject a request to establish a new session passing through 
is liable to cause the end - to - end latency variation of the first the given output port , based on the fourth level of the 
session to exceed its limit . Therefore , the vulnerability vulnerability indicator . In one example , the admission con 
calculator further sets the vulnerability indicator of a second 20 troller identifies that no one of the vulnerability indicators is 
existing session at the second output port to a second level , set to any of the first , second , third , or fourth levels , and 
indicating that the second existing session is vulnerable to admits the request to establish the new session . 
increasing its local latency variation at the second output In one embodiment , the atency variation calculator is 
port . implemented in a distributed manner . The distributed 

In one example , the admission controller receives a 25 latency variation calculator comprises local latency varia 
request to establish a new session over a new path passing tion calculators , which are associated with the switches , 
through the first output port . The admission controller rejects where a local vulnerability calculator sets the vulnerability the request because the vulnerability indicator of the first indicators at the output ports of the respective switch , based existing session at the first output port is set to the first level . 
In one example , the admission controller receives a request 30 calculators . In one example , the vulnerability calculator on vulnerability indicators set by other local vulnerability 
to establish new session over a new path passing through the 
second output port . The admission controller rejects the comprises first and second local vulnerability calculators 

associated with the first and second output ports , respec request because the vulnerability indicator of the second 
existing session at the second output port is set to the second tively . The first local vulnerability calculator sets the vul 
level . nerability indicator of the first existing session to the first 

In one example , the admission controller receives a level , and set the vulnerability indicator of the second 
request to establish a new session over a new path , which is existing session at the first output port to the second level , 
passing through of one or more output ports of one or more based on the first level of the first vulnerability indicator of 
switches . The admission controller receives the relevant the first existing session at the first output port . The second 
vulnerability indicators , i.e. , the vulnerability indicators of 40 local vulnerability calculator receives the value of the vul 
the existing sessions at the one or more output ports . If the nerability indicator of the second existing session at the first 
admission controller identifies that one of the relevant output port , and set the vulnerability indicator of the second 
vulnerability indicators is set to the first or the second level , existing session at the second output port to be equal to the 
it rejects the request to establish the new session ; otherwise , vulnerability indicator of the second existing session at the 
it admits the request to establish the new session . 45 first output port . 

In one embodiment , the network further comprising a In one embodiment , the vulnerability calculator is imple 
latency variation allocator , for example as explained above mented in a centralized manner , and is comprised in a single 
with reference to FIG . 6. In one embodiment , the latency node of the network , which may be a switch , or another 
variation allocator may determine the limit for the end - to node , for example a central controller of the network . 
end latency variation of a session based on capabilities of the 50 FIG . 9 illustrates one embodiment of a method for indi 
destination of the session . cating vulnerability of existing streaming sessions to addi 

In one embodiment , the vulnerability calculator propa tional latency variations due to new streaming sessions . The 
gates the vulnerability indicators over the path of existing method may be performed by the network 800 of FIG . 8 , or 
session , in the reverse direction . For example , the vulner by any other suitable device . The method includes at least 
ability calculator sets the vulnerability level of the second 55 the following steps : 
existing session at the first output port 812a to the second In step 902 , determining , for a first existing session , a 
vulnerability level , since the vulnerability indicator of the threshold , based on a limit associated with the end - to - end 
first existing session at the first output port 812a is set to the latency variation of the first existing session . The threshold 
first vulnerability , and set the vulnerability level of the may be equal to the limit minus a predetermined margin . The 
second existing session at the fourth output port 812d of the 60 first existing session is established over a first existing path 
switch 814d , to the same level as the vulnerability level of passing through a first output port of a first switch . 
the second existing session at the first output 812a . In step 904 , estimating the end - to - end latency variation of 

In one embodiment , the vulnerability calculator may a first existing session . 
further set vulnerability indicators to a third level . The In step 906 , comparing the estimated end - to - end latency 
vulnerability calculator may set the vulnerability indicator of 65 variation with the threshold . 
a given existing session at a given output port to the third In step 908 , determination that the estimated end - to - end 
level , since the given existing session is passing through the latency variation is higher than the threshold . 

35 
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In step 910 , setting a first vulnerability indicator of the passing through one or more fifth output ports of one or 
first session at the first output port to a first level , based on more fifth switches . The method may receive fifth vulner 
the determination in step 908 . ability indicators of the fifth session at the fifth output ports , 

In step 912 , setting a second vulnerability indicator of a and admit the fifth session based on identifying that no one 
second existing session at a second output port of a second 5 of the fifth vulnerability indicators is set to any of the first , 
switch to a second level , based on first level of the first second , third , and fourth levels . 
vulnerability indicator . The second existing session is estab FIG . 10 illustrates one embodiment of a network 1000 
lished over a second existing path passing through the calculating latency variations in a distributed manner . The 
second output port before passing through the first output network may be the network 200 of FIG . 2 , the network 600 
port . 10 of FIG . 6 , the network 800 of FIG . 8 , or another suitable 

In step 914 , receiving first and second requests to estab network . 
lish first and second new sessions over first and second new In one example , the network comprises first , second , 
paths passing through the first and second output ports , third , and fourth switches 1002a , 1002b , 1002c , and 1002d , 
respectively . respectively . The first , second and third switches comprise 
And in a step 916 , rejecting the first and second requests 15 first , second , and third output ports 1004a , 1004b , and 

based on the first and second levels of the first and second 1004c , respectively ; and the second , third , and fourth 
vulnerability indicators , respectively . switches comprise first , second , and third input ports 1006a , 

In one embodiment , the limit for the end - to - end latency 1006b , and 1006c , respectively . The first , second , and third 
variation of a session may be determined based on the output ports are coupled to the first , second , and third input 
capabilities of the destination of the session . 20 ports by a first , second , and third links 1008a , 1008b , and 

In one example , a certain vulnerability indicator of a 1008c , respectively . In some cases , the ports are HDBaseT 
certain session at a certain switch is set to a certain vulner ports . 
ability indicator ; and the certain session is established over First and second sessions are established ( or requested to 
a certain path passing through a second certain output port be established ) over the network . The first session is passing 
of a second certain switch before passing through the certain 25 from the first switch to the third switch via the first output 
output port of the certain switch . The method may set a port 1002a , the first link 1008a , and the first input port 
second certain vulnerability indicator of the certain session 1006a ; the second session is passing from the second switch 
at the second certain output port to the certain level , based to the third switch via the second output port 1002b , the 
on the certain level of the certain vulnerability indicator at second link 1008b , and the second input port 1006b ; and 
the certain output port . 30 both the first and second sessions are passing from the third 

In one example , the method further comprises receiving a switch to the fourth switch via the third output port 1002c , 
third request to establish a third new session over a third new the third link 1008c , and the third input port 1006c . 
path , which is passing through one or more third output ports The first and second switches and calculate the local 
of one or more third switches . The method may receive third latency variations 1010a and 1010b of first and second 
vulnerability indicators of the third session at the third 35 sessions at the first and second output ports , respectively . 
output ports , respectively , and admit the third session based The third switch receives the calculated first and second 
on identifying that no one of the third vulnerability indica local latency variations 1010a and 1010b from the first and 
tors is set to any of the first and second levels . second switches , and calculates the local latency variation 

In one example , a third existing session is passing through 1010c of the first session at the third output port , based on 
a third output port of a third switch before passing through 40 the calculated first and second local latency variations . 
the second output port . The method may set a third vulner The sessions may be sessions already established , and / or 
ability indicator of the third session at the third output port new sessions requested to be established . For example , the 
to a third level based on the second level of the second local latency variation calculator may calculate : the local 
vulnerability indicator , receive a third request to establish a latency variation of an existing session in presence of 
third new session over a third path passing through the third 45 another existing session , the local latency variation of an 
output port , and reject the third request based on the third existing session in presence of a new session , supposing the 
level of the third vulnerability indicator . new session is established , and / or the local latency variation 

In one example , the method receives a fourth request to of a new session in presence of an existing session , suppos 
establish a fourth new session over a fourth new path , which ing the new session is established . 
is passing through one or more fourth output ports of one or 50 In one embodiment , the third switch calculates first and 
more fourth switches . The method may receive fourth vul second maximum burst sizes 1012a and 1012b of the first 
nerability indicators of the fourth session at the fourth output and second sessions at the first and second input ports , 
ports , and admitting the fourth session based on identifying respectively . The first and second maximum burst sizes 
that no one of the fourth vulnerability indicators is set to any 1012a and 1012b are calculated based on the first and second 
of the first , second , and third levels . 55 local latency variations 1010a and 10106 , respectively , 

In one example , a fourth existing session is passing received from the first and second switches , respectively . 
through a fourth output port of a fourth switch before Based on the first and second maximum burst sizes 1012a 
passing through the third output port . The method may set a and 1012b , the third switch calculates the third local latency 
fourth vulnerability indicator of the fourth session at the variation 1010c . 
fourth output port to a fourth level based on the third level 60 In one embodiment , the third switch comprises a local 
of the third vulnerability indicator , receive a fourth request latency variation calculator , which comprises first and sec 
to establish a fourth new sessions over a fourth path passing ond ingress calculators 1014a and 1014b , and an egress 
through the fourth output port , and reject the fourth request calculator 1016. The first and second ingress calculators 
based on the fourth level of the fourth vulnerability indica 1014a and 1014b are associated with the first and second 
tor . 65 input ports , respectively ; and the egress calculator 1016 is 

In one example , the method receives a fifth request to associated with the third output port . The first and second 
establish a fifth new session over a fifth new path , which is ingress calculators receive the first and second local latency 



US 10,757,157 B2 
19 20 

variations 1010a and 1010b , and calculate the first and the network 600 of FIG . 6 , the network 800 of FIG . 8 , the 
second maximum burst sizes 1012a and 1012b based on the network 1000 of FIG . 10 , or another suitable network . 
first and second local latency variations , respectively . The In one example , the network comprises first , second , and 
egress calculator 1016 receives the first and second maxi third switches 1202a , 1202b , and 1202c , respectively . The 
mum burst sizes 1012a and 1012b , and calculates the third 5 first and second switches comprise first and second output 
local latency variation 1010c , based on the first and second ports 1204a and 1204b , respectively ; and third switch com 
maximum burst sizes 1012a and 1012b . prises third and fourth output ports 1204c and 1204d . First It is noted that the above example is not limiting , and the and second sources 1206x and 1206y , and first and second switches may comprise more input ports and / or more output 
ports . For example , the third switch may comprise three or 10 First and second sessions are established over the network , destinations 1208x and 1208y , are coupled to the network . 
more input ports and three or more ingress calculators the first session from the first source 1206x to the first associated therewith , and the egress calculator may calculate destination 1208x , and the second session from the second the local latency variation based on maximum burst sizes of 
three or more input ports . source 1206y to the second destination 1208y . The first 
FIG . 11 illustrates one embodiment of a method for 15 session is passing through the first , second and third output 

calculating latency variations in a distributed manner . The ports 1204a , 1204b , and 1204c , and the second session is 
method includes at least the following steps : passing through the second and fourth ports 1004b and 

In step 1102 , calculating , by first and second switches , 1204d . The first session is passing through the first output 
first and second local latency variations , of first and second port 1204a before passing through the second output port 
sessions , at first and second output ports of the first and 20 1204b . In some embodiments , the ports are HDBaseT ports . 
second switches , respectively . In one embodiment , the network may comprise a latency 

In step 1104 , receiving , by the third switch , the first and variation calculator . In one embodiment , the latency varia 
second local latency variations . The first and second sessions tion calculator may be implemented in a distributed manner . 
are passing through a third output port of the third switch For example , the latency calculator may comprise local 
after passing through the first and second output ports . In 25 latency calculators associated with the switches . A local 
some cases , the ports are HDBaseT ports . latency variation calculator , which is associated with a 
And in step 1106 , calculating , by the third switch , a third switch , may reside at the proximity of the switch . The local 

local latency variation of the first session at the third output latency calculator may be directly coupled to the switch , or 
port , based on the first and second local latency variations . may be incorporated within the switch . 

The method may be performed by the network 1000 in 30 In one embodiment , the first local latency variation cal 
FIG . 10 or by other suitable network . Step 1102 may be culator associated with the first switch 1202a updates the 
performed by the first and second switches 1002a and 1002b first local latency variation 1210a of the first session at the 
in FIG . 1000 , by other switches , or by other suitable devices . first output port 1204a . In one example , the update may be 
Steps 1104 and 1106 may be performed by the third switch a result of admission or termination of a third session , which 
1002c in FIG . 1000 , by another switch , or by another 35 affects the local latency variation of the first session at the 
suitable device . The ports may be HDBaseT ports . first output port . The second local latency variation calcu 
The sessions may be sessions already established , and / or lator associated with the second switch 1202b receives an 

new sessions requested to be established . For example , the indication that the local latency variation 1210a of the first 
method may comprise calculating the local latency variation session at the first output port was updated , and identify the 
of an existing session in presence of another existing ses- 40 potential effect of this update on the local latency variation 
sion , calculating the local latency variation of an existing 1210b of the second session at the second output port 1204b , 
session in presence of a new session , supposing the new because the first session is passing through the second output 
session is established , and / or calculating the local latency port after passing through the first output port . The second 
variation of a new session in presence of an existing session , local latency variation calculator updates the local latency 
supposing the new session is established . 45 variation 12106 , where the updated local latency variation 

In one example , the first and second output ports are 1210b is calculated based on the updated local latency 
coupled to first and second input ports of the third switch . In variation 1210a . 
one embodiment , the method further comprises calculating It is noted that the example described above may is not 
first and second maximum burst sizes of the first and second limiting . In some cases , the network mat comprise further 
sessions at the first and second input ports , based on the first 50 switches , and further local latency variations of further 
and second local latency variations , respectively , and the session at further output port may be updated based on 
third local latency variation is calculated based on the first previously updated local latency variations . 
and second maximum burst sizes . In one embodiment , the latency variation calculator 

It is noted that the above example is not limiting , and the receives an indication that the local latency variation 1210a 
method may comprise calculating the local latency variation 55 of the first session at the first output port was updated , and 
of a certain output port based on latency variations of three identify that this update does not directly affect the local 
or more output ports . latency variation 1210c of the second session at the third 
FIG . 12 illustrates one embodiment of a network 1200 output port 1204c , because the first session is not passing 

calculating local latency variations in an incremental man through the third output port after passing through the first 
ner . When a session is changed ( e.g. , admitted or terminated ) 60 output port . Base on this identification , the latency variation 
the network 1200 identifies potentially affected sessions , calculator maintains the local latency variation 1210c of the 
which may potentially be affected by the change , and second session at the third output port 1204c unchanged , 
potentially affected output ports , where the potential affect although the local latency variation 1210a of the first session 
may occur . The network updates the local latency variations at the first output port was updated . 
of the potentially affected sessions at the potentially affected 65 In some embodiments , the latency variation calculator 
output port , while maintaining other local latency variations calculates a difference between the updated local latency 
unchanged . The network may be the network 200 of FIG . 2 , variation and the previous value of the local latency varia 
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tion , and performs further updates only if the difference sion was terminated , and updating the local latency variation 
exceeds a threshold , thereby eliminating small , immaterial of the second session at the output port . 
updates . In an example , a first session is established in the presence 

In an example , the first session it terminated , in presence of a second session , the second session is passing through a 
of the second session . The latency variation calculator 5 second output port of a second switch , and the first session 
receives an indication that the first session was terminated , is passing through the second output port of the second 
identifies the potential effect of the termination on the local switch after passing through a first output port of a first 
latency variation 1210b of the second session at the second switch . The method further comprises : receiving a second 

indication that a first session was established , identifying output port , and updates the local latency variation 1210b . In an example , the first session is established in the 10 that the first session is passing through the second output after passing through the first output port , and updating the presence of the second session . The latency variation cal local latency variation of the second session at the second culator receives an indication that the first session was output port , based on the indication and the identifying . established , identifies the potential effect of the new local FIG . 14 illustrates one embodiment of a network 1400 , 
latency variation 1210a of the first session at the first output 15 which admits streaming sessions while controlling capaci port on the local latency variation 1210b of the second ties of the links . The network 1400 may be the network 200 session at the second output port , and updates the local of FIG . 2 , the network 600 of FIG . 6 , the network 800 of 
latency variation 1210b . FIG . 8 , the network 1000 of FIG . 10 , the network 1200 of 
FIG . 13 illustrates one embodiment of a method for FIG . 12 , or another suitable network . 

calculating local latency variations in an incremental man- 20 In one example , the network 1400 comprises first and 
ner . The method may be performed by the network 200 of second switches 1402a and 1402b , coupled by a link 1404 . 
FIG . 2 , by the network 600 of FIG . 6 , by the network 800 The link may be an HDBaseT link , or any other link 
of FIG . 8 , by the network 1000 of FIG . 10 , by the network appropriate to the case . The link can be set to a first capacity , 
1200 of FIG . 12 , or by another suitable network . The method and can further be set to a second capacity , higher than the 
includes at least the following steps : 25 first capacity . The first and second capacities may also be 

In step 1302 , updating the local latency variation of a first referred to as the lower capacity and the higher capacity , 
session at a first output port of a first switch was updated . respectively . The different capacities of the link may be 
The first session is passing through a second output port of obtained by utilizing different signaling rates , by utilizing 
a second switch after passing through the first output port of different signaling sets , e.g. , different constellations , and / or 
the first switch . In some embodiments , the ports may be 30 by other suitable techniques . 
HDBaseT ports . First and second sources , 1406x and 1406y , and first and 

In step 1304 , identifying a relationship that the first second destinations , 1408x and 1408y , are coupled to the 
session is passing through the second output port of the network . An existing session , passing from the first source 
second switch after passing through the first output port of 1406x to the first destination 1408x , is established over the 
the first switch . 35 network . The existing session is associated with a limit for 
And in step 1306 , updating the local latency variation of its end - to - end latency variation . The path of the existing 

the second session at the second output port , based on the session is passing through the link 1404 , which is currently 
relationship . The updated second local latency variation is set to have the first ( lower ) capacity . 
calculated based on the updated first local latency variation . The network comprises an admission controller 1410 , and 

In an embodiment , the method further comprises : identi- 40 a latency variation calculator 1412 . 
fying a second relationship that the second streaming session The admission controller receives a request to establish a 
is passing through a third output port of a third switch after new session over a new path , from the second source 1406 
passing through the second output port , wherein a third to the second destination 1408y , and the new path is passing 
streaming session is passing through the third output port ; through the link 1404. The new session is associated with a 
and updating a third local latency variation of the third 45 second limit for its end - to - end latency variation . 
streaming session at the third output port , based on the The latency variation calculator estimates , before the new 
second relationship . session is established , the end - to - end latency variations of 

In one example , the local latency variation of the first the existing session , supposing that the new session is 
session at the first output port is updated , a second session established over the new path , and the link is set to remain 
is passing through a second output port of a second switch , 50 in the current lower capacity . The admission controller 
and the first session is not passing through the second output compares the estimated end - to - end latency variations with 
port of the second switch after passing through the first the limit associated with the end - to - end latency variation of 
output port of the first switch . The method further comprises the existing session . If the admission controller determines 
identifying a relationship that the first session is not passing that the estimated end - to - end latency variation does not 
through the second output port after passing through the first 55 exceed the limit , the admission controller leaves the link to 
output port , and maintaining the local latency variation of remain at the current lower capacity , and admits the request 
the second session at the second output port unchanged , to establish the new session . 
based on the relationship . Otherwise , the latency variation calculator estimates , 

In some embodiments , the difference between the updated before the new session is established , the end - to - end latency 
local latency variation and the previous value of the local 60 variations of the existing session , supposing that the new 
latency variation is calculated , and further updates are session is established over the new path , and the capacity of 
performed only if the difference exceeds a threshold , thereby the link is increased to the higher capacity . It is appreciated 
eliminating small , immaterial updates . that , in some cases , increasing the link capacity may reduce 

In one example , a first session it terminated , in presence the local latency variation , since it reduces the time that 
of a second session , the first and the second session passing 65 certain packets need to wait until other packets are trans 
through the same output port of a same switch . The method mitted over the link . The admission controller compares the 
further comprises receiving an indication that the first ses estimated end - to - end latency variations with the limit asso 
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ciated with the end - to - end latency variation of the existing FIG . 15 illustrates one embodiment of a method for 
session . If the admission controller determines that the admitting streaming sessions while controlling capacities of 
end - to - end latency variation does not exceed the limit , the the links . The method may be performed by the network 200 
admission controller set the link to have the higher capacity , 6.2 , by the network6f66 , bythe network 
and admits the request to establish the new session . 5 of FIG . 8 , by the network 1000 of FIG . 10 , by the network 

Otherwise , the admission controller leaves the link at the 1200 of FIG . 12 , by the network 1400 of FIG . 14 , or by 
current lower capacity , and rejects the request to establish another suitable network . The method ide at least the 
the new session . following steps : 

In some embodiments , the limits for the end - to - end In step 1502 , receiving a request to establish a new 
latency variations may be determined by a latency variation session over a new path , in presence of an existing session , 
allocator . In some embodiments , the latency variation allo which is established over an existing path . The existing 
cator may receive capabilities of a destination of a session , session is associated with a limit for its end - to - end latency 
and determine a limit for the end - to - end latency variation variation . The new path and the existing path are passing 
thereof based on the capabilities . In some cases , the capa through a link , which may be an HDBaseT link , or any other 
bilities of the destination may comprise the buffer size of the link applicable for the case . The link can be set to a first 
destination . capacity , and can further be set to a second capacity , higher 

In one example , the first and second sessions are passing than the first capacity . The link is currently set to have a 
through the link 1404 , which is set to have the higher lower capacity . The new session is associated with a second 
capacity , and the second session is terminated . The admis- 20 limit for its end - to - end latency variation . 
sion controller receives a request to terminate the second In step 1504 , estimating , before the new session is estab 
session , or an indication that the second session was termi lished , the end - to - end latency variations of the existing 
nated . The latency variation calculator estimates the end - to session , supposing that the new session is established over 
end latency variation of the first session supposing that the the new path , and further supposing that the link is set to 
second existing session is terminated , and further supposing 25 remain in the current lower capacity . This result is referred 
that the link is reduced to the lower capacity . The admission to as the first estimation result . 
controller compares the estimated end - to - end latency varia In step 1506 , comparing the first estimation result with the 
tion with the limit associated with the end - to - end latency limit associated with the end - to - end latency variation of the 
variation of the first session . If the estimated latency varia existing session , and determining whether the first estima 
tion does not exceed the limit , the admission controller set 30 tion result exceeds the limit . 
the link to have the lower capacity , otherwise it leaves the In step 1508 , if the first estimation result does not exceed 
link to have the higher capacity . the limit , leaving the link to have the current lower capacity , 

In one example , an existing session , passing from the first and admitting the request to establish the new session . 
source to the first destination , is established over the net Otherwise , in step 1510 , estimating , before the new 
work , and the path of the existing session is passing through 35 session is established , the end - to - end latency variations of 
the link 1404 , which is currently set to have the lower the existing session , supposing that the new session is 
capacity . The admission controller receives a request to established over the new path , and the link is set to the 
establish a new session over a new path , from the second higher capacity . This result is referred to as the second 
source to the second destination . The new session is asso estimation result . 
ciated with a limit for its end - to - end latency variation , and 40 In step 1512 , comparing the second estimation result with 
the path of the new session is passing through the link 1404 . the limit associated with the end - to - end latency variation of 

The latency variation calculator estimates , before the new the existing session , and determining whether the second 
session is established , the end - to - end latency variations of estimation result exceeds the limit . 
the new session , supposing that the new session is estab In step 1514 , if the second estimation result exceeds the 
lished over the new path , and the link is set to remain in the 45 limit , setting the link to have the higher capacity , and 
current lower capacity . The admission controller compares admitting the request to establish the new session . 
the estimated end - to - end latency variations with the limit Otherwise , in step 1516 , leaving the link to have the 
associated with the end - to - end latency variation of the new current lower capacity , and rejecting the request to establish 
session . If the admission controller determines that the the new session . 
estimated end - to - end latency variation does not exceed the 50 wherein the link is an HDBaseT link . 
limit , the admission controller leaves the link to have the In some embodiments , the limits for the end - to - end 
current lower capacity , and admits the request to establish latency variation of a session may be determined based 
the new session . capabilities of destination ofthe session some cases , the 

Otherwise , the latency variation calculator estimates , capabilities of the destination may comprise the buffer size 
before the new session is established , the end - to - end latency 55 of the destination . 
variations of the new session , supposing that the new session In one example , first and second sessions are passing 
is established over the new path , and the link is set to the through link , and the secondesinterminated the link 
higher capacity . The admission controller compares the can be set to a first capacity , and can further be set to a 
estimated end - to - end latency variations with the limit asso second capacity , higher than the first capacity . The link is 
ciated with the end - to - end latency variation of the new 60 currently set to have a lower capacity . The method may 
session . If the admission controller determines that the further comprise : 
end - to - end latency variation does not exceed the limit , the Receiving a request to terminate the second session , or an 
admission controller set the link to have the higher capacity , indication that the second session was terminated . 
and admits the request to establish the new session . Estimating the end - to - end latency variation of the first 

Otherwise , the admission controller leaves the link to 65 session supposing that the second existing session is termi 
have the current lower capacity , and rejects the request to nated , and further supposing that the link is set to have the 
establish the new session . lower capacity . 
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Comparing the estimated end - to - end latency variation are not limited in their applications to the details of the order 
with the limit associated with the end - to - end latency varia or sequence of steps of operation of methods , or to details of 
tion of the first session . implementation of devices , set in the description , drawings , 

If the estimated latency variation does not exceed the or examples . Moreover , individual blocks illustrated in the 
limit , setting the link to have the lower capacity , otherwise 5 figures may be functional in nature and therefore may not 
it leaves the link to have the higher capacity . necessarily correspond to discrete hardware elements . 

In one example , an existing session is established over the While the methods disclosed herein have been described 
network , and the path of the existing session is passing and shown with reference to particular steps performed in a 
through a link that is currently set to have the lower capacity . particular order , it is understood that these steps may be 

The method may further comprise : 10 combined , sub - divided , and / or reordered to form an equiva 
Receiving a request to establish a new session over a new lent method without departing from the teachings of the 

path . The new session is associated with a limit for its embodiments . Accordingly , unless specifically indicated 
end - to - end latency variation , and the new path is passing herein , the order and grouping of the steps is not a limitation 
through the link . of the embodiments . Furthermore , methods and mechanisms 

Estimating , before the new session is established , the 15 of the embodiments will sometimes be described in singular 
end - to - end latency variations of the new session , supposing form for clarity . However , some embodiments may include 
that the new session is established over the new path , and the multiple iterations of a method or multiple instantiations of 
link is set to remain in the current lower capacity . This result a mechanism unless noted otherwise . For example , when a 
is referred to as the first estimation result . processor is disclosed in one embodiment , the scope of the 

Comparing the first estimation result with the limit asso- 20 embodiment is intended to also cover the use of multiple 
ciated with the end - to - end latency variation of the new processors . Certain features of the embodiments , which may 
session , and determining whether it exceeds the limit . have been , for clarity , described in the context of separate 

If the first estimation result does not exceed the limit , embodiments , may also be provided in various combinations 
leaving the link to have the current lower capacity , and in a single embodiment . Conversely , various features of the 
admitting the request to establish the new session . 25 embodiments , which may have been , for brevity , described 

Otherwise , estimating , before the new session is estab in the context of a single embodiment , may also be provided 
lished , the end - to - end latency variations of the new session , separately or in any suitable sub - combination . Embodiments 
supposing that the new session is established over the new described in conjunction with specific examples are pre 
path , and the link is set to the higher capacity . This result is sented by way of example , and not limitation . Moreover , it 
referred to as the second estimation result . 30 is evident that many alternatives , modifications , and varia 

Comparing the second estimation result with the limit tions will be apparent to those skilled in the art . It is to be 
associated with the end - to - end latency variation of the new understood that other embodiments may be utilized and 
session . structural changes may be made without departing from the 

If the second estimation result does not exceed the limit , scope of the embodiments . Accordingly , this disclosure is 
setting the link to have the higher capacity , and admitting the 35 intended to embrace all such alternatives , modifications , and 
request to establish the new session . variations that fall within the spirit and scope of the 

Otherwise , leaving the link to have the current lower appended claims and their equivalents . 
capacity , and rejecting the request to establish the new 
session . What is claimed is : 

Herein , a predetermined value , such as a predetermined 40 1. A network configured to admit streaming sessions 
confidence level or a predetermined threshold , is a fixed based on capabilities of their destinations , comprising : 
value and / or a value determined any time before performing a switch coupled to wired communication links ; 
a calculation that compares a certain value with the prede a processor configured to receive a request to establish a 
termined value . A value is also considered to be a predeter new streaming session over a new path , in presence of 
mined value when the logic , used to determine whether a 45 an existing streaming session ; wherein the existing 
threshold that utilizes the value is reached , is known before streaming session is established over an existing path , 
start of performing computations to determine whether the and the new path and the existing path pass through an 
threshold is reached . output port of the switch and over at least some of the 

In this description , references to " one embodiment ” mean wired communication links ; 
that the feature being referred to may be included in at least 50 the processor is further configured to : receive capabilities 
one embodiment of the invention . Moreover , separate ref of a destination of the new streaming session , and 
erences to " one embodiment ” or “ some embodiments ” in allocate a limit for a first allowable end - to - end latency 
this description do not necessarily refer to the same embodi variation of the new streaming session based on the 
ment . Additionally , references to " one embodiment ” and capabilities ; 
“ another embodiment ” may not necessarily refer to different 55 the processor is further configured to estimate , before the 
embodiments , but may be terms used , at times , to illustrate new streaming session is established , an estimated 
different aspects of an embodiment . end - to - end latency variation of the new streaming 

The embodiments of the invention may include any session , as if the new streaming session is established 
variety of combinations and / or integrations of the features of over the new path ; and 
the embodiments described herein . Although some embodi- 60 the processor is further configured to : determine , by 
ments may depict serial operations , the embodiments may comparing the estimated end - to - end latency variation 
perform certain operations in parallel and / or in different with the limit , a determination that the estimated end 
orders from those depicted . Moreover , the use of repeated to - end latency variation exceeds the limit , and reject 
reference numerals and / or letters in the text and / or drawings the request based on the determination . 
is for the purpose of simplicity and clarity and does not in 65 2. The network of claim 1 , wherein the processor com 
itself dictate a relationship between the various embodi prises a local processor associated with a switch coupled to 
ments and / or configurations discussed . The embodiments the destination . 
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3. The network of claim 1 , wherein the new streaming third allowable end - to - end latency variation thereof based 
session operates according to definitions set in HDBaseT® on the third capabilities ; the processor is further configured 
standard . to : receive a third request to establish a third new streaming 

4. The network of claim 1 , wherein the capabilities of the session over a third new path , in presence of the second and 
destination comprises a buffer size thereof . 5 third existing streaming sessions ; the third existing session 

5. The network of claim 1 , wherein the processor is is established over a third existing path , the third new path 
further configured to receive a second request to establish a and the second existing path pass through a third output port 
second new streaming session over a second new path , in of a third switch , and the third new path and the third 
presence of the existing streaming session ; the second new existing path pass through a fourth output port of a fourth 
path and the existing path pass through a second output port 10 switch ; the processor is further configured to : estimate , 
of a second switch ; the processor is further configured to : before the third new streaming session is established , third 
receive second capabilities of a second destination of the and fourth estimated end - to - end latency variations of the 
second new streaming session , and allocate for the second second and third existing streaming sessions , respectively , as 
new streaming session a second limit for a second allowable if the third new streaming session is established over the 
end - to - end latency variation thereof based on the second 15 third new path ; and the processor is further configured to : 
capabilities ; the processor is further configured to estimate , determine , based on comparing the third and fourth esti 
before the second new streaming session is established , a mated end - to - end latency variations with the second and the 
second estimated end - to - end latency variation of the second third limits , respectively , a third determination that at least 
new streaming session , as if it is established over the second one of the third and fourth estimated end - to - end latency 
path ; the processor is further configured to : determining , 20 variations exceeds the respective one of the second and third 
based on comparing the second estimated end - to - end latency limits , and reject the third request based on the third deter 
variation with the second limit , a second determination that mination . 
the second estimated end - to - end latency variation does not 9. The network of claim 8 , wherein the processor is 
exceeds the second limit , and admit the second request based further configured to : receive a fourth request to establish a 
on the second determination . 25 fourth new streaming session over a fourth new path , in 

6. The network of claim 1 , wherein the processor is presence of the second and third existing streaming sessions ; 
further configured to : receive second capabilities of a second the fourth new path and the second existing path pass 
destination of a second existing streaming session , and through a fifth output port of a fifth switch , and the fourth 
allocate for the second existing streaming session a second new path and the third existing path pass through a sixed 
limit for a second allowable end - to - end latency variation 30 output port of a sixed switch ; the processor is further 
thereof , based on the second capabilities ; the processor is configured to : estimate , before the fourth new streaming 
further configured to : receive a second request to establish a session is established , fifth and sixed estimated end - to - end 
second new streaming session over a second new path , in latency variations of the second and third existing streaming 
presence of the second streaming session ; the second exist sessions , respectively , as if the fourth new streaming session 
ing session is established over a second existing path , and 35 is established over the fourth new path ; and the processor is 
the second new path and the second existing path pass further configured to : determine , based on comparing the 
through a second output port of a second switch ; the fifth and sixed estimated end - to - end latency variations with 
processor is further configured to estimate , before the second the second and the third limits , respectively , a fourth deter 
new streaming session is established , an estimated second mination that no one of the third and fourth estimated 
end - to - end latency variation of the second existing stream- 40 end - to - end latency variations exceeds the respective one of 
ing session , as if the second new streaming session is the second and third limits , and admit the fourth request 
established over the second new path ; and the processor is based on the fourth determination . 
further configured to : determine , based on comparing the 10. The network of claim 1 , wherein the processor is 
second end - to - end latency variation with the second limit , a further configured to receive first and second maximum 
second determination that the second end - to - end latency 45 burst sizes of a certain streaming session and another 
variation exceeds the second limit , and reject the second streaming session at first and second input ports , respec 
request based on the second determination . tively , of a certain switch ; wherein the certain streaming 

7. The network of claim 6 , wherein the processor is session and the other streaming session pass through a 
further configured to receive a third request to establish a certain output port of the certain switch ; and the processor 
third new streaming session over a third new path , in 50 is further configured to calculate a calculated local latency 
presence of the second existing streaming session ; the third variation of the certain streaming session at the certain 
new path and the second existing path pass through a third output port , based on the first and second maximum burst 
output port of a third switch ; the processor is further sizes . 
configured to estimate , before the third new streaming 11. The network of claim 10 , wherein the processor is 
session is established , a third estimated end - to - end latency 55 further configured to : receive a local latency variation of the 
variation of the second existing streaming session , as if the certain streaming sessions at another output port of another 
third new streaming session is established over the third switch , and calculate the maximum burst size of the certain 
path ; and the processor is further configured to : determine , streaming session at the first input port of the certain switch 
based on comparing the third estimated end - to - end latency based on the local latency variation ; wherein the other 
variation with the limit , a third determination that the third 60 output port is coupled to the first input port by a commu 
estimated end - to - end latency variation does not exceed the nication link selected from the communication links . 
limit , and admit the third request based on the third deter 12. A method for establishing new streaming sessions 
mination . based on capabilities of their destinations , comprising : 

8. The network of claim 6 , wherein the processor is receiving , by a network comprising at least one switch 
further configured to : receive third capabilities of a third 65 and at least one processor , a request to establish a new 
destination of a third existing streaming session , and allocate streaming session over a new path , in presence of an 
for the third existing streaming session a third limit for a existing streaming session ; wherein the existing 
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streaming session is established over an existing path , latency variation exceeds the second limit , and rejecting the 
and the new path and the existing path pass through an second request based on the second determination . 
output port of a switch ; 17. The method of claim 16 , further comprising receiving 

receiving capabilities of a destination of the new stream a third request to establish a third new streaming session 
ing session ; over a third new path , in presence of the second existing 

streaming session ; wherein the third new path and the allocating for the new streaming session a limit for an second existing path pass through a third output port of a allowable end - to - end latency variation thereof , based third switch ; the method further comprises : estimating , on the capabilities ; before the third new streaming session is established , a third estimating , before the new streaming session is estab estimated end - to - end latency variation of the second existing 
lished , an estimated end - to - end latency variation of the streaming session , as if the third new streaming session is 
new streaming session , as if it is established over the established over the third path ; the method further com 
new path ; prises : determining , based on comparing the third estimated 

determining , based on comparing the estimated end - to end - to - end latency variation with the limit , a third determi 
end latency variation with the limit , a determination nation that the third estimated end - to - end latency variation 

does not exceed the limit , and admitting the third request that the estimated end - to - end latency variation exceeds based on the third determination . the limit ; and 
rejecting the request , based on the determination . 18. The method of claim 16 , further comprising : receiving 
13. The method of claim 12 , wherein the new streaming third capabilities of a third destination of a third existing 

session operates according to definitions set in HDBaseT® streaming session , and allocating for the third existing 
standard . streaming session a third limit for a third allowable end - to 

14. The method of claim 12 , wherein the capabilities of end latency variation thereof based on the third capabilities ; 
the destination comprises a buffer size thereof . the method further comprises : receiving a third request to 

15. The method of claim 12 , further comprising receiving establish a third new streaming session over a third new 
a second request to establish a second new streaming session path , in presence of the second and third existing streaming 
over a second new path , in presence of the existing stream sessions ; wherein the third existing session is established 
ing session ; wherein the second new path and the existing over a third existing path , the third new path and the second 
path pass through a second output port of a second switch ; existing path pass through a third output port of a third 
the method further comprises : receiving second capabilities switch , and the third new path and the third existing path 
of a second destination of the second new streaming session , 30 method further comprises : estimating , before the third new pass through a fourth output port of a fourth switch ; the 
allocating for the second new streaming session a second 
limit for a second allowable end - to - end latency variation streaming session is established , third and fourth estimated 
thereof based on the second capabilities , and estimating , end - to - end latency variations of the second and third exist 
before the second new streaming session is established , a ing streaming sessions , respectively , as if the third new 
second estimated end - to - end latency variation of the second streaming session is established over the third new path ; the 
new streaming session , as if it is established over the second method further comprises : determining , based on comparing 

the third and fourth estimated end - to - end latency variations path ; the method further comprises : determining , based on 
comparing the second estimated end - to - end latency varia with the second and the third limits , respectively , a third 

determination that at least one of the third and fourth tion with the second limit , a second determination that the 
second estimated end - to - end latency variation does not 40 tive one of the second and third limits , and rejecting the third estimated end - to - end latency variations exceeds the respec 
exceeds the second limit , and admitting the second request 
based on the second determination . request based on the third determination . 

16. The method of claim 12 , further comprising : receiving 19. The method of claim 12 , further comprising receiving 
second capabilities of a second destination of a second first and second maximum burst sizes of a certain streaming 
existing streaming session , and allocating for the second session and another streaming session at first and second 
existing streaming session a second limit for a second input ports , respectively , of a certain switch ; wherein the 
allowable end - to - end latency variation thereof based on the certain streaming session and the other streaming session 
second capabilities ; the method further comprises : receiving pass through a certain output port of the certain switch ; the 
a second request to establish a second new streaming session method further comprises calculating a calculated local 

over a second new path , in presence of the second streaming 50 certain output port , based on the first and second maximum latency variation of the certain streaming session at the 
session ; wherein the second existing session is established burst sizes . over a second existing path , and the second new path and the 
second existing path pass through a second output port of a 20. The method of claim 19 , further comprising receiving 
second switch ; the method further comprises : estimating , a local latency variation of the certain streaming sessions at 
before the second new streaming session is established , a another output port of another switch , and calculating the 
second estimated end - to - end latency variation of the second maximum burst size of the certain streaming session at the 
existing streaming session , as if the second new streaming first input port of the certain switch based on the local 
session is established over the second new path ; the method latency variation ; wherein the other output port is coupled to 
further comprises : determining , based on comparing the the first input port by a communication link selected from 
second estimated end - to - end latency variation with the sec the communication links . 
ond limit , a second determination that the second end - to - end 
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